Individuals with chronic obstructive pulmonary disease (COPD) face significant challenges due to frequent distressing dyspnea and deficits related to activities of daily living. Individuals with COPD are often hospitalized frequently for disease exacerbations, negatively impacting quality of life and healthcare expenditure burden. The home-based chronic care model (HBCCM) was designed to address the needs of patients with chronic diseases. This model facilitates the re-design of chronic care delivery within the home health sector by ensuring patient-centered evidence-based care. This HBCCM foundation is Dr. Edward Wagner s chronic care model and has four additional areas of focus: high touch delivery, theory-based self management, specialist oversight and the use of technology. This article with describe this model in detail and outline how model use for patients with COPD can bring value to stakeholders across the health care continuum.
The reality of living with chronic obstructive pulmonary disease Mr Parker, age 70, has been home one day after a hospitalization for pneumonia and an acute exacerbation of chronic obstructive pulmonary disease (COPD). His medical history includes hypertension, gastroesophageal reflux disease and benign prostatic hypertrophy. Prior to this hospitalization, Mr Parker had been ill for a week before he called the weekend doctor on duty, who was covering for his primary care physician. He had delayed calling due to the fear that his doctor would send him to the hospital. The physician on duty sent him to the emergency room for evaluation and treatment. He was admitted and hospitalized for 3 weeks and spent 6 days on a mechanical ventilator.
Mr Parker was eager to return home, but now questions his push to be discharged. He listened to his physician and nurse as they reviewed his discharge instructions and thought he understood them. He now has questions about his medications. Should he continue the medications he was taking prior to his hospitalization? A physician hospitalist provided and coordinated his medical care while in the hospital. He has a follow-up appointment with his primary care physician in 2 weeks. He wonders which doctor he should call if he has problems.
Once home, he finds that walking to the bathroom, bathing and dressing are very taxing, almost more that he can do. His wife is 68 years old and has severe arthritis, coronary artery disease and mild angina. Working together they are able to live independently.
Mr Parker knows that his wife is challenged by performing her own activities of daily living (ADLs) and will not be able to help him. He is concerned that his increased need for care may harm her health. He therefore tries not to ask for help and feels guilty about his condition.
For the first time Mr Parker was asked to use oxygen at home. It was delivered by a durable medical equipment company yesterday. He is uneasy with it in his home. He worries that it is dangerous, that he will become ''addicted'' to it, that he will not be able to leave his home. He takes it off when walking to the bathroom, just to see if he can do it. Since he is still short of breath when he walks with or without oxygen, he thinks it must not be helping him.
Mr and Mrs Parker have one child, a supportive daughter who lives in a town 60 miles from her parents. She tries to help as much as she can while working and being a single parent to two pre-teens. She thinks her father may be depressed and this may be interfering with his ability to problem solve and confront his current situation. She does not feel comfortable discussing this with her father and rationalizes that the doctors surely would have picked this up, so she probably is wrong. He may just be tired.
The many burdens of COPD
COPD is the fourth leading cause of death in the United States and contributes significantly to personal disability and emotional distress. The incidence of pulmonary conditions has risen from 40.8 millions in 1998 to 49 millions in 2003 according to the Milken Report, ''An Unhealthy America,'' 1 and is expected to rise by 31% from 2003 to 2023 according to their projections.
Pulmonary conditions are identified as being among the most expensive diseases profiled by the Milken Report. Smoking and lung cancer incidence rates have declined in recent years, but the rates of pulmonary conditions continue to rise due to environmental pollution and the aging of the American population. Simply, the economic burden of COPD is substantial and disproportionate. 2 Treatments that could prevent or reduce hospitalizations could therefore substantially impact the overall burden of this disease as well as ease the burden of health care expenditures nationwide.
According to Centers for Medicare and Medicaid Services (Office of the Actuary, National Health Statistics Group, 2007 National Health Care Expenditures Data), the health care cost in the United States has grown eight-fold since 1980, and resulted in health care spending among the highest among all industrialized countries. Yet US health care quality is inconsistent and sometimes poor; rates of medical errors and preventable adverse events are unacceptably high. Evidence suggests that medical errors may be the third leading cause of death in the United States. 3 High health care costs have devastating effects on multiple fronts including personal bankruptcies due to medical expenses. Economic growth is threatened by high health care premiums paid by employers and a resultant inability to fund new positions or conduct research and development. 4 Both Medicare and Medicaid spending have more than doubled over the last decade jeopardizing the future viability of public health programs. 5 This problem will become exponentially worse as the population ages.
One likely reason for inconsistent quality of care and escalating health care costs is the current reimbursement structure. Medicare does not hold providers accountable for the quality of care they provide; reimbursement is based on quantity of patients treated. 6 Quality is often compromised due to factors such as lack of continuity of care. Many providers do not have electronic medical records, which leave them without an efficient way to process data, thus an inability to act on data. The focus of care is on procedures or services and not on the total needs or preferences of the individual patient. All of these factors have a tremendous personal impact on the individual struggling to manage chronic diseases.
COPD and Common Comorbidities
COPD patients face significant challenges due to the nature of their disease and shorter life expectancy. These patients suffer from psychological distress and resultant poor quality of life given the changes incurred by this disease, particularly the unpleasant experience of breathlessness. They may have significant deficiencies related to activities of daily living and physical, social, and emotional functioning compared to patients with other chronic diseases. Gore, Brophy and Greenstone 7 utilized the Hospital Anxiety and Depression scale (HADS) to evaluate psychological functioning of COPD patients compared with patients with lung cancer. The results suggested that 90% of patients with COPD suffered clinically relevant anxiety or depression compared to 52% of the lung cancer group. The findings regarding the social support were striking: 30% of patients with lung cancer received palliative care, whereas no patients with COPD received similar care. A more recent study conducted by Mikkelsin et al. 8 re-affirms the importance for the need for comprehensive assessments and care to include an emphasis on the psycho-social needs of these patients. These authors conducted a review of the literature to determine the incidence of anxiety and depression in this population and concluded that the incidence of these states amounts to nearly 50%. They also reported that anxiety and depression were linked to an increase in morbidity. These studies suggest that patients with COPD have significant emotional needs along with physical needs, and often do not receive holistic care appropriate to meet them.
Patients with multiple chronic conditions see multiple providers, undertake multiple care regimens including multiple medication regimens, all leading to increased self-care complexity. The lack of a structured care coordination process for assistance and lack of assumed care coordination responsibility by any particular health care provider leads to confusion, errors, duplication of services, higher spending, contributing further to poor care quality.
The daily impact of living with COPD was demonstrated in a study conducted by Elkington et al. 9 The authors assessed the health care needs of 209 COPD patients in the last year of life. They reported nearly all were breathless to some extent (or all the time) and were sometimes fatigued and weak; many with poor mood (77%) and pain (70%). Although breathlessness was partly relieved in over half of those treated with medications, these researchers found that control of other symptoms such as mood was poor. Many patients (41%) never or rarely (less then once a month) left the house. This suggests a need for more research and development into better models of care and planning for patients with COPD.
Current care for COPD patients
Patients in the United States do not always receive expert recommended services or evidence-based care. McGlynn et al. 10 evaluated the provision of guidelinelevel care in the United States and found that quality care varied greatly among medical conditions, with an average of approximately 55% of individuals receiving recommended care. With respect to COPD, this statistic holds true. Feifer et al. 11 measured the gaps between current treatment practices and treatment guidelines issued by the National Heart, Lung, and Blood Institute of the National Institutes for Health and the World Health Organization for 1036 COPD patients. They also evaluated drug utilization of patients with COPD by reviewing medication claims data retrospectively for a 12-month period. These authors found that 25.7% of patients did not use prescribed inhaled bronchodilators and inhaled corticosteroids were used by 54.8% of patients. The disparity between taking effective medications per evidencebased guideline recommendation and actual medication use is attributed to both a lack of proper medication prescription on the part of the ordering physician and a lack of order execution when patients do not fill medications. In addition, the authors found that 11% of those patients continue to smoke on a regular basis and 52% did not feel knowledgeable about their disease.
Currently, the day-to-day chronic care management responsibilities fall squarely on the shoulders of the patient and family themselves. Given the current health care system provides no mechanism to assist with on-going disease management monitoring or longterm support, patients and their carers therefore must be knowledgeable and skillful with disease management. The traditional approach to care has been centered on patient-physician visit encounters; yet, it would take nearly eleven additional hours per day of a primary care physician's time to provide expert guideline level chronic disease care as currently being recommended. 12 A comprehensive approach to chronic care management calls for chronic illness care built around multidisciplinary teams (e.g. nurses, therapists, social workers, pharmacists and nutritionists) who support the individual over time and take responsibility jointly with the physician for the patients' outcomes. There is evidence to support the fact that programs that offer self-management support services, which are holistic and patient-centric, can improve health status and outcomes. 13 The chronic care model The chronic care model (CCM) introduced by Dr Edward Wagner 14 was developed as a foundation to redesign primary care practices and forms the basis for the Patient-Centered Medical Home model currently gaining momentum as a solution for chronic care management. Recently, Landers 15 points out that there are many patients that will not make any visits to their primary care physician due to functional limitations or the extreme taxing effort needed to leave the home and will therefore not reap the benefits of the patient-centered medical home. These patients are typically the most complex and therefore the most in need of care coordination, oversight and on-going support. Wagner's model has been endorsed by several professional bodies including the American Academy of Family Physicians, the American Academy of Pediatrics, American College of Physicians and the American Osteopathic Association. Coleman et al. 16 conducted a review of evidence on the effectiveness of this model and found that model use extended quality-adjusted life years but noted that the model is not immediately reproducible and therefore requires operational changes for assimilation into primary care practices or other health care sectors.
Home care for the management of chronic disease Nearly 8 million patients with chronic diseases and other conditions are cared for by home health agencies. 17 Home health care has the potential to address the significant health challenges faced by patients with chronic diseases today as it is currently providing high standard, comprehensive clinical care and is providing this care in the locale of choice by patients. A growing body of literature now substantiates home health care can reduce unnecessary hospitalizations for patients with chronic diseases and to provide care that is significantly less costly than alternative health care sectors. [18] [19] [20] Specifically, advantages of home health care include:
Collaboration with primary care physician with a structure already in place Utilization of a nurse-case management model for care coordination Work with patients over time to provide education, to set goals and to evaluate progress and proactively plan visits Has a unique view of the patient's environment which better illuminates barriers to care that need to be addressed Identify care needs proactively by using remote monitoring systems Provide holistic care through multidisciplinary team structure Experience with care transitions Satisfy a preference for home care over institutional care if requiring medical services 21 The home health care sector utilizes a transparent outcome reporting process per a requirement of the Federal government as a condition of participation for Medicare reimbursement. Home health agencies seeking Medicare reimbursement are required to collect over 180 data elements (service, clinical, financial, and functional data) utilizing the standardized Outcome Assessment Information Set (OASIS) that forms the basis for standardized riskadjusted outcome reporting nationwide. This data is utilized by consumers to illuminate levels of quality through evaluation of agency outcomes. In addition, OASIS data provides agencies with powerful information to utilize for improving outcomes, internal management and strategic planning.
An important care component that may be lacking in current home health care is professionals or care teams who take the responsibility to ensure that evidence-based care is delivered. These professionals must also possess core competencies in communication techniques that promote a collaborative approach to patient care.
The home-based CCM as a comprehensive solution
The home-based chronic care model (HBCCM) was developed to facilitate the re-design of chronic care delivery within the home health sector by ensuring patient-centered, expert care. This model was developed by using Dr Edward Wagner's CCM as a foundation, attending to findings from the Centers for Medicare and Medicaid Services (CMS) demonstration projects, 22 considering the concepts of carecoordination, the value of teams in a medical home model described by Kuraitis, 23 and by placing emphasis on theory-based patient education and patient self-management.
The HBCCM supports the needs of both ambulatory patients with chronic diseases and those whose medical needs are complex and who are homebound. The overarching goal of the HBCCM is to support the partnership between the physician, the patient and the care team, positioning agencies well to partner with physician practices to operationalize patient-centered medical home care delivery. Widespread adoption by the home health sector would further enable broadscale, nationwide deployment of the patient-centered medical home.
The HBCCM model has four areas of focus (see Figure 1 ) including: 46 Chronic Respiratory Disease 8 (1) High touch delivery system. Developing a trusting relationship with the patient is the driving force of the model. Face-to-face visits are conducted in the home, starting with a comprehensive physical, psychosocial, functional and educational needs assessment, with a particular focus on depression screening and the ability to control symptoms. The home care clinician utilizes a quiet, guiding and collaborative communication style during visits to facilitate trust and partnership. Theory-based self-management. The process of collaborative self-management support is critical for disease management success or failure. Integration of theories from fields other than medicine, such as the field of adult education and social psychology, brings added knowledge to the patient-care giver interaction process and can enhanceboth patient engagement and patient motivation for behavior change. Since many patients with pulmonary disorders have experienced multiple failures with symptom management, the facilitation of building self-efficacy with disease management is ever more crucial and incorporated into the care delivery process. Specialist oversight. Evidence-based clinical practice guidelines can be identified and integrated into electronic documentation systems and nurse specialists can ensure the guidelines are individualized. Examples of specialists that can have a great impact on COPD care include: advanced practice pulmonary and cardiac nurse specialists, palliative care nurses, dieticians, social workers and pharmacists. These specialists can influence the agency's outcomes while serving as partners with corresponding physician specialists. They can be instrumental in developing evidence-based care plans or in addressing key co-morbid conditions. Use of technology. Broad use of telehealth for patients with chronic disease meets many of the requirements of chronic care management. Early identification of exacerbations improves the likelihood of preventing unnecessary hospitalizations. Data are used to assess patients' adherence to management plans, particularly as they relate to adherence to medication regimens. Data serves as a basis for demonstrating cause and effect relationships and provides a basis for personalized positive reinforcement. Agencies would benefit to partner with primary care physicians to identify and share key data elements to keep each abreast of current patient status.
The CCM for COPD
The American Thoracic Society 24 outlines key points related to the requirements for integrated care for patients with COPD. Key points include that care is provided by a team of health care professionals who are knowledgeable about the rehabilitative elements needed to be incorporated into a system of patient self-management. Further, the American Thoracic Society notes that the majority of COPD exacerbations are managed at home, illustrating the need for support in this setting.
Model Value to Stakeholders
The HBCCM has potential to bring values to stakeholders across the health care continuum. Individuals may experience values due to their ability to access health care in the setting of their choice-their own home or place of residence. The value of this model, when fully operationalized, could extend to health care providers and payers as well. The value to home care providers can range from improved clinical outcomes for patients with chronic disease, to staff retention, to preparation for future reimbursement models that may provide structured financial incentives to high-quality performers. The value to physician providers may be experienced when the team approach extends physician influence, promotes adherence to the physician plan of care and provides summary level data on patients' progress between visits. 25 Hospitals may experience value if avoidable readmissions are realized with populations that contribute to low or negative margin admissions, when emergency rooms are not used for exacerbations of chronic conditions that could be treated in the home, when end-of-life discussions have occurred before lengthy end-of-life hospitalizations and in preparation for readmissions within 30 days of discharge becoming the next 'never event.' Arguably future studies are needed to demonstrate this anticipated value.
Value-based reimbursement is a common theme amidst the many discussions on national health care reform. Whether the reform proposals address the rising cost of health care, the need to expand coverage for the uninsured or to address the disparity in health care outcomes, the conclusions are the same: the current health care delivery system must be reformed to demonstrate better outcomes for the dollars spent. Reform of this nature cannot occur solely with legislation that identifies new reimbursement models. The new reimbursement models have to be tied to new care delivery models in order to achieve the outcomes desired. The care delivery models need to be patientcentered coupled with evidence-based practice.
Model Supporting Reform Initiatives
The HBCCM delivery model for home care has the potential to support national health care reform. Table 1 lists three separate reform proposals and compares key tenets of the initiatives to components of the HBCCM. There are considerable similarities between these national initiatives and the components of the HBCCM. The authors suggest that with a corresponding value-based reimbursement structure, the HBCCM stands as a 'shovel ready' solution for broad scale sustainable health care reform. Adding to the sustainability would be the potential to bring retired experienced registered nurses and nurses who interrupted careers due to childcare obligations back to the work force given that telehealth data evaluation and health coaching augmentation are not physically demanding and can be provided virtually.
A Health Care Vision for the Future
Upon discharge from the hospital, Mr Parker was referred to a home care agency that utilized the HBCCM. On the first home visit, Rachel, the registered nurse (RN) case manager, emphasized her role as a partner in helping Mr Parker manage his condition. She acknowledged that as a patient, he had expertise from living with his chronic condition and sought to seek and understand his perspective. She would offer her expertise as a nurse. She would become his consultant. While he received home care services, she would guide him in following his physician's medical plan, assess his response to the plan and communicate her findings to his physician. To determine Mr Parker's view of his situation, she asked Rachel and Mr. Parker were able to determine the following problem areas after her assessment and discussion with the patient.
1. Need for medication reconciliation 2. His feelings of breathlessness with activity 3. His inability to perform ADLs independently secondary to weakness and loss of endurance 4. Lack of adaptive equipment in the bathroom 5. His need for further information about using oxygen at home, its benefits and safety precautions 6. Need for reinforcement of dry powder inhaler technique 7. His lack of knowledge of ''red flags'' that indicate deterioration of his lung disease and the need to contact his physician in a timely manner 8. His anxiety and possible depression regarding his current loss of independence and a fear of becoming a burden to his wife When asked, Mr Parker stated that his goals are to breathe easier and to get his strength back. Part of the standard initial assessment of patients admitted with chronic diseases in this home care agency is the administration of a standardized depression screening tool called the Personal Health Questionnaire 9 (PHQ-9). Mr Parker's score validated his daughter's concern and indicated that he was at risk for moderate depression. Additional screenings found he was at low risk for falls, showed no major signs of cognitive deficit, but was at risk for future hospitalizations. To assist in identifying early changes in Mr Parker's condition, a telehealth unit was installed in the home. He was taught how to measure and transmit blood pressure, heart rate, oxygen saturation and weight to a secure website, monitored by a telehealth nurse in the home care agency. The patient was asked to answer survey questions specific to his chronic condition related to daily symptom reporting. For example, the COPD survey queries Mr Parker about his level of shortness of breath, cough and sputum production. Through use of this technology, the telehealth nurse evaluates trends in the patient's condition between home visits. If a change is detected, a phone assessment is performed, which may result in an additional home visit and/or a call to the physician with a change in his treatment.
Rachel contacted the patient's primary care physician with the hospital discharge medication list and a list of medications the patient currently had at home to resolve issues of duplicate medications and to determine whether some of the home medications could be used before filling the new prescriptions. She requested physical and occupational therapy referrals to address the patient's issues with strength and difficulties with ADLs. She shared her and the daughter's concern with depression and the patients screening results. An SSRI anti-depressant was ordered. Rachel also requested that the agency pulmonary advance practice nurse review the home health plan of care and to update her knowledge of the patient's inhaled medication device.
Each clinician working with Mr. Parker helped him set realistic, measurable goals so that he could see his improvement and progress. They also linked the achievement of the short-term goals to his long-term goals of breathing easier and regaining his strength. The first goal met, documented on his home health calendar, was, ''do two sets of 10 repetitions of lower extremity exercises while sitting in a chair each day for a week.'' This was part of his home exercise program that he performed independently between his therapy visits. He became an active participant in his treatment plan. Each clinician checked his calendar for goal achievement and made a concerted effort to provide authentic praise, increasing the patient's experience of success and self-efficacy. Each success built on the prior one, and increased his confidence and heightened his motivation to continue to move forward with the self-management activities required to manage his chronic condition.
Home visits are made more frequently during the initial two to three weeks in home care. As the patient's condition improves and he masters selfmanagement, the frequency of visits is decreased. The home care nurse still makes home visits every week or two to provide assessment and reinforcement of self care behaviors and is available by phone. Extra visits are made in response to changes in the patient's condition.
Four weeks after discharge from the hospital, Mr Parker feels like he is turning the corner. He can bathe independently using adaptive equipment, he can dress with mild dyspnea and walk completely around his home with two rest stops. He is able to tolerate his chronic exertional dyspnea and uses controlled breathing to minimize his discomfort. He knows which medications to take, their basic actions and has demonstrated correct technique with his inhalers. He continues to dislike using oxygen but did find that 50
Chronic Respiratory Disease 8 (1) bathing was easier when he wore it. He acknowledges that calling his doctor earlier for increased respiratory symptoms is important to minimize the frightening experience of a severe exacerbation and hospitalization. He still has ''down days'' and worries about his future with declining health, but for now he is ready to tackle his next big goal: ''to drive himself to his weekly get together at the coffee shop with the guys.''
Conclusion
The United States health care system, built around the acute needs of patients, requires major transformation to support the growing numbers of patients with chronic conditions. Home and community-based chronic care management is the logical place for this transformation to occur. Home care agencies could play an active role by providing patient-centered, high-quality care. Providing services in the home is fiscally responsible and financially sustainable for care delivery 28 and the location of preference of care by elderly individuals. Reimbursement restructured to enable on-going support in the home can potentially improve the viability of public health insurance programs. Additionally, care delivery models that support collaborative partnerships with patients must be adopted by health care providers, especially in COPD patient population where the incidence of depression is high and symptom control is difficult. Trusting relationships are needed so that depression can be more readily identified and treated. Palliative care options must be addressed and incorporated in COPD care delivery to ensure patients have the opportunity to improve the quality of their daily life. Other co-morbid chronic conditions, particularly heart diseases, are present among patients with COPD, and linked to mortality associated with acute exacerbations-those surviving exacerbations of COPD may experience a faltering functional status due to their comorbidities. 29 The HBCCM offers hope to individuals being cared for in the home environment and in the community at large through comprehensive patient-centered care. This indeed is a futuristic solution, yet available today, and can serve to address our national imperative to improve health quality. Adoption of this model by the nearly 13,000 home care agencies nationwide can lead to significant strides in improving quality on a broad scale which can be sustainable for the long term.
